Redistribution of the discs large tumor suppressor protein during mitosis.
Drosophila discs large (Dlg) has been shown to be an essential regulator of cell polarity and attachment, and is classified as a potential tumour suppressor in higher eukaryotes. Human Dlg is expressed in epithelial cells at sites of cell-cell contact and acts as a negative regulator of cell growth. Although hDlg has been shown to be phosphorylated during mitosis, little is known about its activity during this stage of the cell cycle. To investigate this further we have analysed in detail the pattern of hDlg expression during mitotic cell division. In early mitosis there is a marked increase in membrane-bound hDlg which is then retained throughout mitosis, while during cytokinesis, there is a specific concentration of hDlg at the midbody. Using mutants of Dlg we show that this is mediated by sequences in the carboxy terminal region of Dlg, but it does not require the SH3 or PDZ domains, and is independent of binding to protein 4.1. Finally, using a mutant of Dlg that consists of just this carboxy terminal region of the protein, we show that it can compete with endogenous hDlg for midbody accumulation, and this mutant also gives rise to altered cell growth. We conclude that localisation of Dlg to the midbody indicates a role for Dlg at this critical point in cytokinesis.